A comparison of genetic polymorphism in populations of Onchocerca volvulus from untreated- and ivermectin-treated patients.
An analysis of the polymorphism of 16 genes from Onchocerca volvulus was undertaken, in two populations of worms from either ivermectin-naïve patients or patients who had been repeatedly treated with ivermectin, in Ghana. Six genes were selected for analysis because studies in other nematodes had suggested a possible association with ivermectin resistance. The other 10 genes were included as control genes and have not been associated with ivermectin resistance. Twelve of the 16 genes were polymorphic, including five of the candidate genes and seven of the control genes. In all of the control genes and four of the candidate genes, there were no differences in genetic polymorphism between the untreated and ivermectin treatment worms. However, there were statically significant differences (chi2=0.05) in allelic frequencies between the untreated and treatment derived worms for P-glycoprotein and beta-tubulin genes; both genes which have been previously associated with ivermectin resistance in other nematodes. These genes were in Hardy-Weinberg equilibrium in the untreated population. However, the P-glycoprotein alleles, in the worms from the patients under treatment were not in Hardy-Weinberg equilibrium, and analysis of the allele frequencies of beta-tubulin suggested that this gene may have also been under selection in the worms from the ivermectin-treated patients. This data provides evidence of genetic selection by ivermectin on O. volvulus and indicates that investigations should be made to determine whether ivermectin resistance is developing. The beta-tubulin and P-glycoprotein genes may prove useful for monitoring for possible development of ivermectin resistance.